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Microcontroller Network Bus 



Backplane 



Power from Bias +5v 



J/S 



Chassis 
Controller 

PiC16c74 



Analog 



•Chassis Type Detection 
Canister SN Detection 
Motherboard SN Detection 
Backplane SN Detection 
PS Control/Monitoring 

PS On Switch 

— »-PS On Signal 

PS SN Detection 

PS DC OKs 

PS AC OKs 

Power Voltage Level Detection 

+3v +5v +12v -12v VRef 

Power from Bias +5v 
Exhaust Temp (4/ 2 Detectors) 



Temperature Detector (2) I On Backplane 



[Temperature Detector (2) | 0n Motherboard 

^504 

Ambient Temp (1/2 wire d etector) 
I Temperature Detector (2) 1 On Motherboard 

1 [ 

Power from Bias +Sv 

Non Volatile RAM 



120 



System 
Recorder 

PIC16c65 



Address 

Data 

R/W/E 



Timer Chip 



Address 

Data 

R/W/E 



Power from Bias +5v 
^J22 

Power from Bias +5v 



r 



324 



L. 



Canister 
Controller 



PIC16c65 



Canister Address Detection 
I/O Processor NMI 

■PCI Card Power Control 

JTAG Control 

• FRU/Fan Fault LEDs (2) 



Canister "Card" 1 , 



Fan 
Mux 



— Fan Speed Defection 

^-508 



Fan Speed Control 

PCI Cxt Bd Deteotion 

I/O Processor SN Detection 



I 
I 

J 



F/G.5A 
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3f4 



CPU A 
Controller 



PIC16c65 



J/6 



CPU B 
Controller 

PIC16c65 




J/2 



System 
interface 



PIC 16c 65 



Motherboard H 



DIMM Type Detection 

DIMM Bank/CPU Bus/Core Ratio 

-System Reset 
System Reset Switch 



Fan 
Mux 



— Fan Speed Detection 
5f0 

Fan Speed Control 

Fan Fault Reporting (1 LED) 



LCD Display 



Data 
Control 



CPU Presence Detection 
CPU Error Detection 
■CPU DC OKs 

■CPU Thermal Fault Detection 
CPU NMIs 
SW Flash/NMI 
CPU JTAG 

Flash Progam Enable 

System Fault Reporting (4 LEDs) 



S/8 



Reset 



Retrans/Writez 

, Full/Hqlf /Emyty J 



5/4 



c 



FIFO 



5/6- 



FIFO 



Full/Hqlf/Dnpty 



Retrans/Readz 



CSz 



WRz 



I NT 
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PAL 



ISA 
BUS 



TO REMOTE 



F/G.5B 



PROCESS FOR REMOTE CONTROL 
OF LOCAL DIAGNOSTIC SERVICES 



REMOTE APPUCATION GETS 
OPERATOR COMMAND 



602 



^ X 

REMOTE APPLICATION CREATES 
A SNMP PACKET WITH OBJECT ID 



604^ 

SNMP PACKET IS SENT 
TO LOCAL AGENT 



606 



IF LOCAL SNMP AGENT DOES 
NOT RECOGNIZE OBJECT THEN 
EXTENSION AGENT IS CALLED 



608^ 

AGENT DISSECTS 
OBJECT ID 



6/0 





AGENT CREATES A COMMAND 
PACKET FOR TRANSMISSION 
TO NETWORK DEVICE DRIVERS 


6/2 












OEVICE DRIVER SENDS 
INFORMATION TO NETWORK 
OF MICROCONTROLLERS 





6/4 



NETWORK OF MICROCONTROLLERS 
RETURNS A RESULT 



6/6-^ ir 

DEVICE DRIVER RETURNS 
RESULT TO SNMP AGENT 



6/8 



^ * 

LOCAL SNMP AGENT SENDS 
INFORMATION TO REMOTE AGENT 



620^ y 

f/(7 I REMOTE AGENT SENDS INFORMATION 

' TO REMOTE APPLICATION 
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III 
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8? 



MASTER TO SLAVE COMMUNICATION 



800^ s v 

MASTER A 
I SEND J 



802 



804 



8/2 




YES 



INCREMENT 
COUNTER X 
EVERY 
1 MILLISECOND 



SEND EACH 
BYTE AT A TIME 



8/9 



22 MICROSECONDS 




8/4- 



806 



808 




INCREMENT , , , 

COUNTER Y EVERY «■ YES^ SDA/SCL 



8/0 



TIME OUT 
EXPIRES 



STAY LOV^ 
? 



AR8ITRATIVE 
LOSS AND 
TRY AGAIN 



8/6- 



826 



TIME OUT, 
MICROCONTROLLER 
BUS ERROR 



824 



^A'L.,^NO RESPONSE, 

/OR RESPONSEJ — * 

1 



A. 



COUNTER Z 

EVER 
1 MILLISECOND 



TERMINATE 
THE BUS 



8/8 



828 



RECEIVE EACH 
BYTE AT A TIME 


820 ~\ \ 





8S0 




TIME OUT, 
MICROCONTRILLER 
BUS ERROR 



8J2 



F/G.8 



TERMINATE 
THE BUS 



SLAVE TO MASTER COMMUNICATION 
900- 



90$ 



"A 



SET BUS 
TIMEOUT 
FLAG 




INCREMENT 
COUNTER U 
EVERY 10MS 



920 



RESPONSE BACK 
TO MASTER 


S < 


i 


SEND EA 
AT A 


CH BYTE 
TIME 



9/6 



923 




TRISTATE THE 
BUS AND PULL 
HIGH 



9/8 



INCREMENT 
COUNTER Z EVERY 
22 MILLISECONDS 




SLAVE ABORT 
TRANSACTION 



BUS ERROR 



9J2 



I 



92S 



I DONE 



3 



ABORT 



fOOO 



SYSTEM INTERFACE 
^ INITIALIZE PIC ^ 



t002- 



MAIN 



f004 



ZOOS 



dlCROCONTROLLERNYES_ 
^BUS TIME-OUT, 
? 



TRANSACTION 
ABORTED PULL HIGH 
MICROCONTROLLER 
BUS 



ZOOS- 



NO] 



fOfO 



s CHECK ~ 
ANY EVENTS X >I£2- 
HAPPENED 



SET CSR REGISTER 

+ EVENT BIT TO 1 

+ SEND INTERRUPT TO OS 



INPUT 
'ANY COMMANDS' 
JROM OPERATING, 
SYSTEM 



/0/4 



MAIN 



tO/6 



ALLOCATE COMMAND 

+ RESET FIFOS 

+ CLEAR DONE BIT IN CSR 

+ SET CSR[2:0] : 1-7 



/002 



MAIN | 



F/a /OA 



YES 



tors 



1020 



DE-ALLOCATE COMMAND 

+ RESET FIFOS 

+ CLEAR DONE BIT 

+ CLEAR CSR[2:0] : 0 



f002 



MAIN 



TO 
FIG. 1 0B 



2^. 



CLEAR DONE BIT COMMAND 
+ CLEAR DONE BIT IN CSR 



/002 



MAIN 



SYSTEM INTERFACE (CONTINUED) 



FROM 
FIG. 1 0A 




W22 



ENABLE INTERRUPT COMMAND 

+ SET INTERRUPT ENABLE 
BIT IN CSR 



m 



u 



MAIN 



fQ24 



OISABLE INTERRUPT COMMAND 

+ CLEAR INTERRUPT 
ENABLE BIT IN CSR 



CLEAR INTERRUPT REQUEST 
COMMAND 

+ CLEAR INTERRUPT 
REQUEST BIT IN CSR 



roaz 



MAIN 



MAIN 



MESSAGE COMMAND 
+ GET DATA FROM FIFO 



WJO 



fOJ4 




/OJ2 



READ/WRITE INTERNAL 
FUNCTION COMMAND 



SEND COMMAND DATA 
INTO MICROCONTROLLER BUS TO 
COMMUNICATE WITH ANOTHER PIC 



/OOP 



MAIN | 



F/G. /Off 




CHASSIS CONTROLLER 



(initialize pic) 





f 


STORE ALL SERIAL NUMBERS 
OF BP, SB, ALL CANNISTERS 
AND ALL POWER SUPPLIES 










MAIN 






FIG.11B 



CHASSIS CONTROLLER (CONTINUED) 



/J22 



FROM 
FIG. 1 1 A 



2 



DELAY TIME FOR 
POWER ON STATE 



tt24 



f/26 



ANY 
CANNISTER 
.CHANGE. 
,? 
NOT 



vYES 



/f2S 



POWER 
SUPPLY 
CHANGE 
(FIG. 12) 



ft32 



CHECK 
TEMPERATURE 
SENSOR AT WARNING 
OR SHUT OOWN 
LEVEL 
(FIG. 1 3) 



READ ALL 
VOLTAGE SIGNALS 
"SV.S^V.IZV.-IZV* 



* LOG MESSAGE 

* SEND EVENT 
TO Rl AND SI 



FROM 
FIG. 12 



FROM 
FIG. 13 



CHECK 
ALL DC/AC SIGNALS 
CHANGES 
? 



* LOG MESSAGE 

* SEND EVENT 
TO Rl AND SI 



MAIN 



POWER SUPPLY 
f200- 



NO (NOT PRESENT) 



/204 



f208 




t228 



LOG 

"POWER SUPPLY #2 
IS REMOVED" 
MESSAGE INTO 
NVRAM 



/2J4 



f2J6 




LOG 

-POWER SUPPLY #2 
IS INSERTED" 
MESSAGE INTO 
NVRAM 



LOG 

"AC/DC IS CHANGED" 
MESSAGE INTO NVRAM 



r/c/2 



T 



TO 
FIG.1 IB 



sap- 



ID=0 



TEMPERATURE 



/300- 




TO 
FIG.118 



F/G.fJ 



# 



MOO 



CPU A 



m 



\ %? 
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¥- 

JSWj, 

□ 
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MAIN 






TRANSACTION 
ABORTED PULL HIGH 
MICROCONTROLLER BUS 



THE SYSTEM BOARD 
IS RESET 




/4M 



YES 



* LOG MESSAGE 

* SEND EVENT TO 
Rl AND SI 



FROM 
FIG. 15 



MfS- 



?4/8 



CHECK yc^ 
SOFTWARE_RESET> - 
COMMAND. 
? 



« LOG MESSAGE 

* RESET SYSTEM BUS 



TO 
FIG.UB 



• 



CPU A (CONTINUED) 

FROM 
FIG.UA 



9 



t420 



"aNY H F^GS^ (FAULTS 



1424 




f422 



OISPLAY "FAULT" 
ON LCO DISPLAY 



f426 



YES 



DISPLAY FLASH 
CODE ON LCD 



f423 



1430 



f U 

5 

5 : 




2\. 



DISPLAY 
"SYSEM FAULT" 
MESSAGE ON LCD 



/4J2 



• DISPLAY ANY 
FAULT MESSAGE 
ON LCD 



/402 



F/G. /4B 



4 



FAN 



tSSO 



!506 




FAN 1 

TACHOMETER 
UNE 



FAN 2 

TACHOMETER 
UNE 

1510 





INCREMENTS 
FAN SELECT 
COUNTER 



/SJf 



FAN TACH 
SIGNAL MUX 



508 



/502 




TO 



FIG.14A 



FAN SPEED 
DETECTION 



fii 



m 



FAN X 

TACHOMETER 
UNE 



/522- 

-Wtm SPEED* 



1524 





J5fS 



SET BIT IN 
HOT_SWAP_FAN 
REGISTER 



tS26 



AW- 



CLEAR BIT IN 
FAN_FAULT AND 
HOT^SWAP^FAN 
REGISTER 



tsts 



SET BIT IN 
FAN_FAULT 
REGISTER 



SET FAN TO 
HIGH SPEED 
LOG MESSAGE TO 
NVRAM 



/Sff 



f520 




SET FAN TO 
LOW SPEED 
LOG MESSAGE TO 
NVRAM 



fSJ9~ 



F/G.f5 




SET FAN TO 
HIGH SPEED 

LOG MESSAGE TO 
NVRAM 
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CPU B 



teoo 



(^INITIALIZE PIC) 









MAIN 





1604 



/606 




A. 



TRANSACTION 
ABORTED PULL HIGH 
MICROCONTROLLER BUS 



/6f0 



/S03 



f6t2~ 



* LOG MESSAGE 

* SEND EVENT 
TO Rl AND 

* TURN ON 
FAULT INDICATOR 



16/4 



SCAN 
MICROCONTROLLER^ 
J3US HUNG, 

NO* 



YES 



FLASHING LED INDICATES 
MICROCONTROLLER HUNG 



f624- 



CHECK 
"MICROCONTROLLER 
BUS STOP BIT 
TIME OUT. 



t626- 



^YES 



* GENERATE STOP BIT ON 
MICROCONTROLLER BUS 



/S29- 



/623~ 



J630- 



LOG MESSAGE 




^FLASH^ 
ENABLE 
BIT 


X YES fc 


LOG MESSAGE 


TURN OFF 12V 






TURN ON 12V 










IS 










f602^ , 








F/G.J6 




MAIN 







CANISTER 



f700 



( Initialize pic} 



/707^ , 






MAIN 





f704 




7706 



YES 



IN 



TRANSACTION 
ABORTED PULL HIGH 
MICROCONTROLLER BUS 



t7oe 



/7fO 



SCAN VF^ 

ALL FAN SPEED 
LOW 
7 



* LOG MESSAGE 

* SEND EVENT 
TO Rl AND SI 



77J7- ^ 

^"turn 

CANISTER POWER 
ON/OFF 

NO 



J7f4 



YES. 



* POWER ON/OFF OF 
ALL PCI SLOTS 

* TURN ON/OFF 
INDICATED LED 



/7f6 



2^. 



READ ALL 
CARDS PRESENT 
ON CANISTER 



/702 



MAIN 



SYSTEM RECORDER 



rsoo 



INITIALIZE "PIC" 
+ RESTORE POINTER FROM 
IURAM FOR LOG-MESSAGE BLOCK 
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MAIN 






/0O6 



YES_ 



NO 



TRANSACTION 
ABORTED POLL HIGH 
MICROCONTROLLER BUS 




fS/O 



YES 



21. 



RESET ALL 
MEMORY IN NVRAM 
TO ZERO 




tSt4 



YES 



REFRESH REAL-TIME 
CLOCK REGISTER 



/S02 



MAIN 



